Computer vision needs suitable methods of shape representation and contour reconstruction. One of them, invented by the author and called method of Hurwitz-Radon Matrices (MHR), can be used in representation and reconstruction of shapes of the objects in the plane. Proposed method is based on a family of Hurwitz-Radon (HR) matrices. The matrices are skewsymmetric and possess columns composed of orthogonal vectors. Shape is represented by the set of nodes. It is shown how to create the orthogonal and discrete OHR operator and how to use it in a process of shape representation and reconstruction. MHR method is interpolating the curve point by point without using any formula or function.
Introduction
An important problem in machine vision and computer vision [1] is that of appropriate shape representation and reconstruction. Classical discussion about shape representation is based on the problem: contour versus skeleton. This paper is voting for contour which forms boundary of the object. Contour of the object, represented by contour points, consists of information which allows us to describe many important features of the object as shape coefficients [2] . In the paper contour is dealing with a set of curves. Curve modeling and generation is a basic subject in many branches of industry and computer science, for example in the CAD/CAM software.
The representation of shape can have a great impact on the accuracy and effectiveness of object recognition [3] . In the literature, shape has been represented by many options including curves [4], graph-based algorithms and medial axis [5] to enable shape-based object recognition. Digital curve (open or closed) can be represented by chain code (Freeman's code). Chain code depends on selection of the started point and transformations of the object. So Freeman's code is one of the method how to describe and to find contour of the object. An analog (continuous) version of Freeman's code is the curve α − s. Another contour representation and reconstruction is based on Fourier coefficients calculated in Discrete Fourier Transformation (DFT). These coefficients are used to fix similarity of the contours with different sizes or directions. If we assume that contour is built from segments of a line and fragments of circles or ellipses, Hough transformation is applied to detect contour lines. Also geometrical moments of the object are used during the process of object shape representation [6] . Proposed MHR method requires to detect specific points of the object contour, for example in compression and reconstruction of monochromatic medical images [7] . Contour is also applied in shape decomposition [8] . Many branches of medicine, for example computed tomography [9] , need suitable and accurate methods of contour reconstruction [10] . Also industry and manufacturing are looking for methods connected with geometry of the contour [11] . So suitable shape representation and precise reconstruction or interpolation [12] of object contour is a key factor in many applications of computer vision.
Contour Points Based Shape Representation
Shape can be represented by object contour, i.e. curves that create each part of the contour. One curve is described by the set of nodes (x i , y i ) ∈R 2 (contour points) as follows in proposed method:
1. nodes (interpolation points) are settled at local extrema (maximum or minimum) of one of coordinates and at least one point between two successive local extrema; 2. each node (x i , y i ) is monotonic in coordinates x i or y i (for example equidistance in one of coordinates); 3. one curve (one part of the contour) is represented by at least five contour points.
Condition 1 is done for the most appropriate description of a curve. So we have n curves C 1 , C 2 ,. . .,C n that build whole contour and each curve is represented by nodes according to assumptions 1-3. 
